Protocol for 1D DOSY difference detection of small molecule impurities in protein solutions. suggested and an initial number of scans (16-128) to obtain an observable spectrum of the protein. 1 The variable parameters are: a. The gradient pulse strength (G) to be used in the experiment (typically suggested as 1-100 % in the pulse programs). The two experiments will be run at 0 (or 1) % gradient strength and 100 % gradient strength. 2 b. Chose suitable values of ∆/big delta (Bruker, usually d20=∆) and δ/little delta (Bruker, usually p30 = δ or δ/2) and set the indicated delays/pulses indicated in the pulse sequence. 3 5. Collect the 1D DOSY data for values of G = 0, 1 and 100%. Process the spectra with identical processing parameters. We used exponential linebroadening of 1-2 Hz typical for small molecules. 6. Overlay and compare the spectra. The questions to be asked are:
a. Is the phasing identical for all three spectra? If yes, G=0, 100% can be used, proceed to step 6b. If no, is the phasing identical for the G=1, 100% spectra? If yes, G=1, 100% can be used, proceed to step 6b. If no, check shimming, quality of solvent suppression and receiver gain. b. Are the protein resonances reduced by 40-60% in the G=100% spectrum compared to the G=0 or 1% spectrum? If yes, the selected values of ∆ and δ are optimized, proceed to step 7. If the protein spectrum is reduced by >60% then select smaller values of ∆ and δ and repeat from step 5 using the two suitable values of G. If the spectrum is reduced by <40% then select larger values of ∆ and δ and repeat from step 5 using the two suitable values of G. 7. Collect two spectra with optimized values of G, ∆ and δ and a larger number of scans (e.g. 1024). 8. Process the two spectra with identical processing parameters and overlay the two spectra. Scale the G=100% spectrum so that the protein resonances in the two spectra overlap. Calculate the difference spectrum and save the result. The presence of small molecules should be apparent in this difference spectrum.
Steps 3-6 are only necessary when working with a new DOSY pulse sequence or when working with a protein of very different mass. 1 The receiver gain will be compromised by the presence of high concentrations of organic buffers such as Tris, which are best used at minimal concentrations. Optimal results will be obtained in phosphate buffers. 2 On the Bruker instrument, we found that we could use G= 0 and 100 % gradient strengths for STE pulse sequences but had to use G= 1 and 100% gradients for LED pulse sequences due to artifacts introduced into the 0% gradient spectra. 3 We used values of ∆=100 ms and δ= 1 ms for bipolar STE pulse sequences and ∆=200 ms and δ = 2 ms for unipolar LED pulse sequences were suitable.
